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TITLE: Method for determining one's atopic constitution 

Provides a method for assessing one's risk for atopic disease by determining individual's specific 
gene sequence. 

Polymorphism of the gene for Interleulcin-4 receptor alpha is used to assess one's atopic constitution. 
A DNA fragment containing partial or full sequence of the gene coding for Interieukin-4 receptor 
alpha chain is amplified from individuals genomic DNA, by polymerase chain reaction. The 
individual's DNA sequence coding for the receptor is determined by sequencing the amplified 
fragment. The risk for atopic disease is judged as higher in those who has the DNA sequence for 
isoleucine in the 50 lh amino acid from the receptor's N-terminus. 
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(54) yg9go£#a t h fcf-tfHowteSrife 
(57) i&m 



(2) 




1 

^ h £ P C R £ 9 XS£$Crs*#« 1 §s« 

[ if** 5] YV^- o^Jf>-4 ^^^ia^T-OpT^- 
0>*teJt&T-{w:fcl ^T-f V * — a -f ^ > 4 g^ft; a ^a) 

6 J Tb tr-ttr uyu^g^i^ 

152 Sr*tri»»*a6E»Xfi*««r«-tf7 9^> v h £r 
PCRj£ici:t?ii«si--5xm; 

(b) I I eSOVa im^77^yh^#^ 

A^-f^— : 5' — CGGAATTCCGAGGCC 
CACACGTTGT 

5* -CGCTGGGCTTGAAGG 
AG«r^lr^fl|*qi3*^L6 0l^i'ixa»l*ciES«6D 

m&m 7 (cis^co a y 7 4 -r-Rtt b -r £t> 

[13**11 0] N5f3B*>t>50*i COT ^ ygSrt?>r y D 



#Bff^ 1 1 - 3 3 2 5 6 7 
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[IfcftJS 1 4 ] N^t5^50§@ COT * / y o 

^^-e*>^-r — a^*V4a£?#coa$B£-S-ir-f 
y^-n^^ygf^^^^^^^^ r g EcD £ M 

Y'>y-e*»3Y^^-aY*y4gs»^ ft jR^tfY 
^-D^^ygf*^p,5l#ii$^^^ 7 h6o 

[1^*11 19] 7h fcT— ttT Is/Is*— m&&T b h*— 

v > L 6 cot 1 *{cia«fe^^r&, 
t»*S 2 1] 7h hf-ttr w^-^B^7 h t tf - 

[0 00 2] «*tt B**»ir3EI«ttfc6'f3BI*f-eA 




(3) 



#f^¥l 1 -3 3 2 5 6 7 



'0 . /hJe^S^fifcACJattS-e^iHttr htr— r-fc 

^^^^X^5*g^T*?6(Shirakawa, T. eta 
1., Science, 275, pp. 77-79, 1997) 0 ftzKaflCMttUfi 

fi«WHa s H*^S^*e«:tt, BflcO»lc*Jif*x«M<j 
Cllgat>S>;ft,X^3 0 L^L#7)5£>, T h t , ---ttitG#« 

[ 0 0 0 3 ] Sfi*ft^r^a-ft^5M«:m 
Hfci«JS?lfl:J:!), m^IgEMir^s, 6, 7. n, *s 

(Daniels, S.E. . et ah, Nature, 383, pp. 247-250, I 
996; NatureGenel. , 15, pp. 389-392, 1997), Ztht>(D 

[0 0 04] IL-4^y^«-n^^yi3(IL-l 
3) ti, B^JfeJC&it -5 IgEM^^/i^— T^^(OTh2-^7' 

te.x$> 5 r u/u^— m&<Dmmmmizm < sass uxv * 

ri»<b (Zuwarski, G. et al. , Immunology Today, 15, pp. 

19-26, 1994), i g e -ttffttr h tr-«t»c*sv>r» 

[0 0 0 5] I L-4^I L-l 3 tflgEO^'vi"* 
Signal Transducer and Transcription factor-6 (STAT 

"^^2^vl (#«y«:Rittsel, S. M, et 
al., Science, 262, pp. 1880-1882, 1993) t 

a ilir X * # jfc - ^ (Janus kinase) Vfo 5 JAK1 

^ig7^{-liJAK3^^LT, ^ne>Ofc>> 



10 



40 



£>5Arg 5 7 6 Gln (7^ / if fiiif g^ AT 

rana, G. K. , et al. , Ne*. Engl. J. M. , 337, pp.1720 
-1725, 1997) a 
[0 0 0 7] -2k t hi L-4$**a<(©I 1 e 5 
OVa I^^|?it$nX^6 (50(i2#gOATG^ 
K^feO#*-e*5) (Idzerda, R. L. , J. Exp. Me 
d., 171, pp. 861-873, 1990; Garizzi, J. -p. et al. . 
Int. Immunol., 2, pp. 669-675, 1990) „ fc: S r 

l - cc (Dfmm^m^x^ a ^xi^^x^* 

■t— <^fc^Xtfc3(Deichmann, K. et al. , Biochem. Bi 
ophys. Res. Comm., 231, pp. 696-697, 1997),, 

-cob h i L-4^^a^coT^y« 

[0 0 0 8] 

20 »MMS#ftL J: 5 t-f *£9!<93l«tt, 7" h 

to 00 9] 

^^^o7t a -e^m. I L-4S^^a^CO I I e 
5 OVa I £m&%&<D&miZ&<&J*l,T^Z>Zt& 

looio] +t£t>%*smtt* r h ttr u/u^- 

50#@60T^ ;(^yB-f^tfe5 I L-4Sf# 
a ^^Wt"<5 t h^*££T h fcT— f^T I/yu^— 

too l l] *loff$u*raw:±Jxtf, IL-4S? 

= — K1"5*fi^*Sl^X I L-4^a: 



30 



[0.0 0 6 ] #ie. IL-4$»*a«0/<!l7yfe 50 ^>N^C>50t@©7 ^ J^k = - Ki"5«BWEW3d 



5 

[0012] jsu«>«jft*»& r h ttr u/^-^ 

(a) t hfi*<t?)»fitLfc4ftWSf^^tIL-4$ 

«feiwJ-9ii*Si-$XS:^(b) Ile50Val« 

Z^ts^m ; TEO^-f-e— -fey > : AT^-Y^r 
— : 5' -CGGAATTCCGAGGCCCACAC 
GTTGT, ^B^-f^— : 5' -CGCTGGG 
CTTGAAGGAGW^lia^S ; RXfNJfcffifr 

frXttl L — 1 3XSf*\ «fc0#£L<ttI L-4Sf 
« try^=f^ htU-OS-g-r* y#vK££t?T 

^»t>.S0#|O7$ /SWyo^^S IL-4 

IL-4§fMj;IL-13m «fc0ff£L<tt 

vK£i¥ffii-£ia&*tr. T b tTH4T Wi^— ft* 

[0 0 14] »J<0*j«a»&tt, N5fctfto»&50#e 

COT ? /WW yn/f'>^*>5 t L~4^al$- 

L-l 3gSf£, Jz9#£L<fi I L-4SS 

— ft*<OftS^t^/Xf4^S3M^»«Sn5. 
[0 0 15] S&lC. M*>«jfta>&tt, N3R«^&50» 



) N^IP 1 1 - 3 3 2 5 6 7 

6 

I gE04fe*itAD^ia*ffllXf4»MSiJ ; N3fe 

H4T Uvu*— ft*0>#* L^mt LTtt, 7hf-|4 
[0 0 16] 

/^-«*«fiO«:|*i4^*l«i-5^*^i? , N*4»Av 
^osiwr^KiWya-fi/^s I L — 4gf 

M^O^imc^ttt LT^^ t ML 
-4»ai(7)7^/^TOt;i leSOVa 1$ 
*{CO^-Cll^^(C|5«$tl-C^5(Id2erda, R. 
L, J. Exp. Med, 171, pp. 861-873, 1990; Garizzi, 
J. -P. etal., Int. Immunol, , 2, pp. 669-675, 199 
Oh 

[0017] **wo*4fe-ett, #j^£fr 9 Kfcrc 9 , 

ti*m~t% I L-4£^#<D I L-4SWaIIC I le 
5 0 V a I 2EJWs*£*LSri^A>&*»t-3. ccofitig 

^f^V4g^o«$:3- K-T^iS^^^JilSr^: 

[0 0 18] I L-4*##a«*ra— K-r5«fi^> 

^m^^ts^tttii, pgr wy/^- 
f«fx-y-!i7^^y) tkt&m-tzzbtm* 

U\ r<o^r&{iiS^X^co^'il : -e^75^ota^$n 

^-e#So PCR&CJ;^ tL-48t#ag!:3- 

#§•150 3ft»felS2 fc«tp»»lttE?l (I L-4§fft 
ai^N^7$y^3- Ki-6««Sr«fift#^-i^ 

So 

[0 0 19] PCRffiOSC*tt, KKftif»Sft#U: 

i:255-C#5, fifl^fcf, Ti2^r^^^~- -fe>y h : 
T-f -r— : 5'-CGGAATTCCGAGGCCCAC 
ACGTTGT, : 5' -CGCTG 

GGCTTGAAGGAGSr^^i, ^^69^3^ 




(5) 




1 - 3 3 2 5 6 



[0 0 2 0] 3H8W<0«a*jSfef^f6*tf , I L~4gg 

(Oo%^ tt>-*^33r3te^i = 43V^T I L-4 

( I I e 5 0*vr a) ictf, -toflflftt I 1 e 5 0 £ 

fet^T I L-4 ^ a N^^50f g ^ / 

SfeiB^JX**>S4i^ ( I 1 e 5 0**) fete, -^Oflftrfi 
I 1 e 5 O-^acQ^ftrJ: 5 fcr hfcf— U/l^— & 

[0021] *3ewo^rifett, -«M&(ctt, risco 2 x 

€|:(a) t FWi?l»«Lfct«WM^t I L- 
■ CR»CJ:0it«-*-5Xa:&t5(b) IleSOVal 

7 8Wyn>f^yf4)5 I L-4g^#a«£*tr I 
L-4^ftXliI L — 1 3^{:7y^=f^hi 

^tf l L-4X^^C*£^tg^JWi % 
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20 



30 



[0 0 2 3] N»C,S0#g^75/^Vy 
n ^>^5 I L-4««ft:a*[5:fttf I L-4g^ 

✓ ■#*r ya^>y T ^5 I L -4 

a^COI leSOVa I **«r»*ttCBfl|-e# / 
[0024] 

mi 

««ffl«)lll«*tt«#f^*5^r. 1 l e 5 0 V a i 

PCRCl^^cMs I lMR7yt>f^ 
l»VCfTofc. =>-hc2-/H6»#C*5lt-5 IL-4§g 
fca I I e5 0&tfVa t 5 0 lZ#-?Z> sf S * -f ^ 

(II e 5 0) -0. 4, a (Va ISO) - 0. 6 T? 

1t Ml) . 
[00 25] 
1*1 1 



(6) 




9 






10 




Ile50/Ile50 


Ile50/Val50 


Val50/val50 




18 


46 


36 












59 


27 


14 






28 


14 




16 


50 


34 


(SB IgE«400 U/ml) 


35 


87 


68 


f^*£ IgE(>400 U/ml) 


119 


65 


34 




34 


92 


64 




119 


59 
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teMW-l 1 - 3 3 2 5 6 7 



[0 0 2 6] I 1 e 5 0 \±T h fcTHMfrAfCHSS LT* * 

fc 0 I I e 5 Ott, felfeff [ g E (^$jit 
= 3. 9 4, 9 5%CI I. 90-5. 88, p< 
0. 0 1) b I g EOl# (^$JJ£=3. 1 

8, 9 5%CI 1. 7 2-2. 2 8, p<0. 01} 

i-fcraxgLT^fc. The— ttwA^osaaEtt. #sc/h 

KfZ*5V^TSft3S»ofc &mtt=6. 3 0. 9 5%CI 
3. 66-8. 95. p < 0 . 00 1) ; j&£A (^Wifc 
= 3. 6 7, 9 5%CI 1. 5 7-6. 6 9, p< 
0. 01), Ztl<Z>cD'&m±. **W-JPtt3K£JJEa*« 

^b7tc<hi-§cLr4b^, i»o7 h tr— 

TA^Tfcailr^attt.t-ar-t-Stehirakawa, 7\ t 
et al. , J. Clin. Epidemiol., 49, pp. 1059-1065, 199 
6). 

[0 0 2 7] *JIE«A»fc:*5#5 I 1 e 5 0 * 
0*V*#flE [-6 0%] li, 7htH:^l I e5 

A r g 5 7 6 G I nOMliii: ltSttt^5J;9(; 
&§tt ?>tL3t (Khurama, G. K. , Nev Engl. J.M. , 337, p 
p. 1720-1725, I997) 0 z>cOj£c9 

* awe* < o fcj® <ora-e tji^st^jrhf 

[0 0 2 8] I L-4gg# tt O I I e 5 0^H£ V a 

1 5 o£&<Dmm&s®-<z>-fzMz % ztih<o^m^^ 

cDNA^^X, ^'>7x7- fef££:f±fc: hj««*/u 

h B y h y 7*. ? b L7t 0 d 

CO I £ -^>7x7-fffl[J|ft?:-7^^(0 p r o -B*fB 
fiSt*»$Ba/F3 [BF-GETP] {:F 7 yx7 
*?hU I £ -t hA<^/i^e^4ffHlitt<rt: hBfttt 

^T-fea J i j o y e [J -GETP] Ilh7^7x 



20 



30 



40 



50 



- (I I e504fcttV> 1 5 0 IL-4SS*ac 
DNA (01(b)) OV^K^€ra«p) $:h7^7x 

[0 0 2 9] ^!>^BF-GETP^7^>l^y/ 
1 01(7)1 I e5 0cO^4l, lOM^OVa 
I 5 0<D? ^21(0 f> 7 VX7x^ h£*Lfc^ a — 

t hi L-4 0«Mt4rftitrA<feWUfc. IleSO 
BF-GETPIl fc h r L-4^W»Srg^X^fi r 
UTtVa I 5 0 BF-GETPKJ£^T«t*3«*<0 
^WSr^LTc (EI 2) . fef^f^ 

i^BF-GETP^o-yirWit) 
Ztitt* ^-r— ^T-T T'^n ^$S^^co|S^(C^f-t- 
3*Maf*l««#I I e 5 OBF~GETPMVa I 5 
0B F - GETP <Dffi%tZl3l,>XIE&X~&>Z> Z t L 
"CV>$ 0 I I eSOBF-GETPIl Va I5 0^n 
-V&fcttLfc**, KhIL-4CWLt!«e? 
*^»»Stt3***^ofc (*ft«i5.- 4«if*3J: 
tfl 5. 5«if) .(EI3) . 

[0030] Va 1 50 h7^7x^ h4fc£9 fc I 1 
e 5 0 ^m^JSv fc hi L - 4 CO^J^r^T Lt 

I USOBF-GETPO^^tit^^ 

¥#JKd {5 2 (3 9-6 3) pM^5 6 (4 0. 
7 1) pM-HU} \Zj$\rfZ> I 1 e 5 0BF-GETP 
fcVa I 5 0BF-GETP^{:|il^i/j:^fc fl 
mm±<7) I l e 5 0 I L-4S£# tt ^sp*&fR (2 3 0 
0 8l$tt/#M8) ttVa 15 0 1 L-4$*#oO , Wf8 
(2 3 0 0«ti/i»») fcl^C-Cfcofc. C<OjBf*tt, 
f I e SOtfSfc h I L-4g8*««)«et7yr^ 

iwcfc0XE3nT^5«iKtf>::£) o#;tooffi;fr£t>fc 

[0 0 3 1 ] h7>"*^^ b&frtzt h J -GETP 



11 

I 1 e 5 0 1 L-4^ a tfcfiVa 1 5 0 

IleSO J-GETPIt IL-4(;^UVa 
I 5 0 J-GETP*5ai^UfcJ:f?fcjKl3«#Hr^« 
*yi^>£M£L7t (US) . ¥^Kd {6 3-14 3 
» 1 0 0- 1 4 3 pM) iZo^Ttt, I I e50 J -G 
ETPirVa I 50 J-GETPOHfctt«*j4S7fc< 
(H6) , 4tJ-GETP±^lL-4g8#ofl!)S 1 
. ^*5^rt>*f±/^o3t ( I I e 5 Ottt 1 0 0 0-1 
0 0 0 I 5 0T?fl3 6 0 0-420 

Q/*MS] o 

[0 0 3 2] S t a t 6km-r?XX'm zE.tm&Z 
tltZ^^Zhfrbttakeda, K. et al. , Nature, 380, pp. 
627-630, 1996; Shimoda, K. , et al., Nature, 380, p 
p.630-633, 1996), _hf2?)&iJL *mmz U $ fcKSE® 
$-t±*5 7t*(^ $5¥S^S t a t G (Dtetititom&Xt&ji 
f^Ufco I I e 5 0&tfV a I 5 0 J - GETPW 
£S t a't 6<DSmt^ij^/^-^fi^f£PI^-e^ 0 2 ( 
TztiK -7^BF-GETPWt hl-GETP^o 
-^cOfSf^-^v^r, Va i 5 Obkt&LX I I e 5 0 
**flttS t a t 6 0ett^fc^«i2ffiPlt»L.T^fc (HI 
7 : MBfi«b h 1 L-4»*-ei 5 

[0033] T^^^rt hopf^^^^Cj^^^fc-r- 
^tt, I L-4S^a(^)l I e 5 0^1 L-4JC^t*** 
5as*^«*S:«*JcitADSl!:,"-tO»*, Stat 

Htf-ttWfcbJISAKHftbT^S. ft*, IL-4 
SS^afil L~4^^^t/ I L-l 3^flC(7)f^# 
».-*iSO«»T**>-5ir6^€>(CalIard, R. £. , Immuno 
1- Today, 17, pp. 108-110, 1996), IL-13fiIL 

-4^#=«^^n{i, i l— i 3<nmm&m%rt-2> 

[0 0 3 4] 

»WStt7tl 2 O^J^r2^^^ ; e^ix^^7t a & 

•AfcWfcLfc. ( i )■«,■( i i ) ( i i i ) PF 

(iv) — 0t»*>$^fi«|a(75-ffP*, 50 



(7} W^l 1 - 3 3 2 5 6 7 
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(v) 2^±(Cf57 u -5if^Ri^f4iofc^:^^^^ 

MAST (S&Sifj^) S:ffl^-C»*ftl g E«:«ffl 

h^7ffi4rffl^fc(Mao f X.-Q. et al. , Lancet, 34 
8, pp. 581-583, 1996) „ XiMEfcfO/Mfc IE?!ftt 
* 5**V^>*)5lrM±rtAt?tt4 0 0 kU/L + 
10 /-2SD) J:5*i^to«: % g Et (CA 

P, U p p s a la, ^ ^jc— ^V) £ U^ Co T e— 

tt I g EJ£*ttTje*U «JiL* I g E^WMi t 

2 o^ttM^rTU/c, 
[0 0 3 6] DNAS 

DNA^V^famflK^y F(IsoQuick,Mi 
croprobe Corporation, 

UA»A^-e#ft^o^7tac>, r L-4^^#c<*ig 

^—£^fc Brighton, N. et ah, Growth Factor, 
6, pp. 103-118, 1992). 9m% 4 < CT'5^r«1^^it/c 
1 0 0 n g<OY/ * v ? D N A&r htl 
X±3 Oti I <nfrfcm*XPCR%JZ&?f\,\ 94°CX 
3 0#\ 6 0^3 0^ $t,lC7 2tT?3 09W 

-CGGAATTCCGAOGCCCACACGTTG 
T&TfS' -CGCTGGGCTTGAAGGAG&f 

&<D'£.lblZl)Uz.tz. 11 (New E 

ngland Biolab. B^-ffcL/c 

5%T#n— ;*^A-TDNA£#gtL£: (2 : 3N 
u s i e v e GTG : Ttfo — x) 0 

[0037] mm^L^L 

Lfc(KunkeI. T.A. , Proc. Natl. Acad. Sci. U.S.A., 
82, pp. 488-492, 1985). 5* CTCAGGGATAC 

r L-4^^^aC07'7^^ KDNASrp c DNA3. 
l/2eo-<^^— (Inv i t rogen, jJ-J-ffm 
J)~-/uxs<y K) izflpAU, ^ix^^r^ti^ixVa I 5 
0#O*I 1 e 5 0t»«Lfc, 

[0038] b?i'X7= ?_b-.Btamx<Dmx 

pGL3x>/Nyf-^^w. (yn>^ ^ ^ ^ ^ 
l:#AUctM £60-18 7- + 




(8) 




13 

ftWBF-GETPt^ Lfc Q V a 1 5 0 I L — 4 



1-332567 



14 



e 5 0 I L-4«S* o C0^-r , iX^ 



[ 0 0 3 9 ] fc h^c^^/u^e> c DNAMt M £ 60 
-5 8 3 — 3^^^^^^^ p s 7 2 

^T-&>5 J i j o y c £ h :7 m ^ h L7c 0 ^.CO^ 

SeWttJanE. d e V r i e s»± (DNAX 

A-h) 36»e>*«»*JxfctOTfc9, J-GETPi#t 
5„ V a 1 5 O^fcJt I 1 e 5 0 I L-4»S#atfn* 

-rtifr&n^miLmz ^otj-GETPChyyxy 

I°040] BT-GETP frffliWTTT^ 
*«»ftcot h I L-4X-24^y^-C- hbfc 

(Yokota, T. et al. , Proc. Natl. Acad. Sci. U. S. A, , 
81, pp. 1070-1074, 1984) 0 

2ng/ralOt hi L-4 ifctt^** I L — 4 

^T^^^*i^#^ET"ei x i o & m<vmm(B t - g 

ETP)«r2 4»Bi«a, tmzv 

[0 0 4 1 3 ^#<N/^y7y-t?>f 

fc ML-4T-1X10 4 fgcQlte£-4 8*£ 
ELlSA7^t>{(aot^/^yo 

1 2 s I -*«lfc h I L— 4 (NEN, fery 
^^^) fl5«Bte»t« **r y-t-f KMC 
GOJjmZ&oXffotc (Izuhara, K. et al., Biochem. 
Biophys. Res. Comm. 190, pp. 992-1000, 1993) 0 
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A) 



hara, K. et al. , J.Biol. Chem. , 271, pp. 619-622, 1 
996) G thIL-4!aotM^ : *^U 

(dl-dC) MI^ 32 P»ili^^ 
K^n^(5' GTCAACTTCCCAAGAAC 
AG a A) ^r^tfcS. *fr»*#y t*^ y ,ut ^ K 



(a) t M L-4§#f 



[HI13 

o fc«^tt h 9 * *r o ( b r 

ttl l eSOitttVa 1 SOta-KtficDNAfi 

[SI 2] Ba/F3h 7 >X7x^y hr^ir-f 
20 (MTT7y^) ^l£*£^|g|-e*>* 0 

[SI 3] Ba/F3 h7^7x^y J,/- 

6o SI*, t h r L-4<nm&&m^&&<n&9 a — :, 

[SI 4] Ba/F3h 7 ^7x^y hr^W 

(f^T^-tr^) o^^^f Sh?£3 a 
[{215] J i j o ye h ^ y x ? $ > f. 7- ^-fc-Y 

30 [1216] J i j oye h 7 >^ 7 31 ^ ^ >- ^ 7" y-fc-f 

I® 7] I L-4^«i;BF-GETPX(iJ~ 
GETP*Cj:oTB*4iT,fcS t a t BiStt^LtH 
-C*>5. SI*. ^fiPttS t a t 6S*DNA«§*Ofi 
$7t, EI*K AflBF-GETPOg*^ 
U BliJ-GETPW«*S:^t. 



[HI ] 



(a) 

*25 1 50 

MMHTC I PE 



V7. 



(b) 



HTC VPE 

so 



I 



50 

HTC I PE 



: signal peptide 



: transmembrane 



50 

HTC V PE 



CACA CGTG T JULC C t T G A 



A 

CACACGTGT XLIjC CCT6AG 



(10) 



^mw-i i 




[SI 6 J 

0.125 - " — — 




*££<f rr>oJ/1 0 8 c<wr3 



(11) 

[07] 
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